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(57) Curable compositions comprising (A) an organopolysiloxane of the following general formula (1) : 
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wherein R 1 is hydrogen or methyl, R 2 and R 3 are monovalent hydrocarbon groups, and R 4 is a divalent 
organic group, (B) a silane having an a-silylester group, (C) a photoinitiator, and (D) a curing catalyst 
The compositions are both photo-curable and room-temperature-curable. When cured by irradiation 
with light the compositions give cured products having good rubber properties. 



Jouve, 18, rue Saint-Denis, 75001 PARIS 



BNSDOCID:<EP 0610629A2 I > 



EP 0 610 629 A2 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

5 The present invention relates to curable organopolysiloxane compositions which are both photo-curable 

and room-temperature-curable. 

2. Description of the Prior Art 

w It is well known that organopolysiloxanes, when heated in the presence of an organic peroxide, become 

elastic silicone rubber products which are excellent in heat resistance, cold resistance, weatherability and elec- 
trical properties. Among such organopolysiloxanes are those which are curable by irradiation with light in the 
presence of a photoinitiator. 

For instance, Japanese Patent Publication (KOKOKU) 52-40334 (1977) and Japanese Pre-examination 

15 Patent Publication (KOKAI) 60-104158 (1985) disclose ultraviolet (UV)-curable type organopolysiloxane com- 
positions which comprise a vinyl group-containing polysiloxane and a mercapto group-containing polysiloxane 
and which give cured products through photo radical addition reactions. 

Also, Japanese Patent Publication (KOKOKU) 53-36515 (1978) and Japanese Pre-examination Patent 
Publication (KOKAI) 60-215009 (1985) disclose photo-curable type organopolysiloxane compositions which 

20 comprise an acryioxy group {-OCOCKNChy containing polysiloxane and a sensitizer and which give cured 
products when irradiated with light. 

However, the above-mentioned compositions containing a vinyl group-containing polysiloxane and a mer- 
capto group-containing polysiloxane have the problems of odor and metal- corroding property both ascribable 
to the mercapto group, and are thereby limited in application. 

25 On the other hand, the above-mentioned compositions comprising an acryioxy group-containing polysi- 

loxane and a sensitizer have the problem that in order to obtain rubber-like elastic products, the acryioxy 
group-containing polysiloxane must be or comprise a linear polysiloxane with a high molecular weight. When 
such polysiloxane is used, the amount of acryioxy groups located at terminal ends is very small on a relative 
basis, leading to a lowered curability. In addition, these compositions have the drawback that their surface 

30 portions exposed to air are hardly cured, because of inhibition by oxygen. Of this type of compositions, there- 
fore, only those containing a polysiloxane with a relatively high acryioxy group content and intended to form 
resinous cured products have been put to practical use; those forgiving rubber-like elastic products have not 
yet been put to practical use. 

Besides, although the photo-curable organopolysiloxane compositions as above mentioned are capable 

35 of speedy curing by irradiation with UV rays and are advantageous over conventional condensation type, heat- 
curable type and platinum-catalyzed addition reaction type organopolysiloxane compositions with respect to 
workability, the elastic silicone rubber products resulting from the photo-curable compositions are inferior in 
tensile strength. Further, the photo-curable compositions lack in storage stability. Thus, there are restrictions 
on the application of the photo-curable organopolysiloxane compositions. 

40 

SUMMARY OF THE INVENTION 

It is accordingly an object of the present invention to provide a curable organopolysiloxane composition 
which overcomes the above-mentioned drawbacks of the photo-curable organopolysiloxane compositions ac- 
45 cording to the prior art, is curable by irradiation with UV light and which can form a cured product having ex- 
cellent rubber properties. 

According to the present invention, there is provided a curable organopolysiloxane composition compris- 
ing: 

(A) 100 parts by weight of an organopolysiloxane which has at least one group of the following general 
so formula (1): 




CHo^C-COO-R^-SiO- ( 1 ) 

I 

R3 

2 
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wherein R 1 is a hydrogen atom or a methyl group, R 2 and R 3 may be identical or different from each 
other and are each an unsubstituted or substituted monovalent hydrocarbon group, and R 4 is a divalent 
organic group, 
per molecule, 

(B) from 0.1 to 10 parts by weight of an organosilicon compound in which a group of the following general 
formula (2): 

I 

-C-COOR 7 ( 2 ) 



15 wherein R 5 to R 7 may be identical or different from each other and are each a hydrogen atom or 

an unsubstituted or substituted monovalent hydrocarbon group, 
is bonded directly to a silicon atom, 

(C) from 0.01 to 10 parts by weight of a photoinitiator, and 

(D) from 0.01 to 10 parts by weight of a curing catalyst 

20 The composition according to the present invention has both photo-curable property and room- 

temperature-curable property, and is capable of forming, upon photo-cure, a cured product excellent in rubber 
properties. 



25 



45 



50 



DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 



(A) Organopolysiloxane 



In the present invention, the organopolysiloxane of component (A) has a (meth)acryloxyorganosilyi group 
of the above general formula (1) in its molecule, particularly at a terminal end of its molecular chain, which 
30 enables both curing by irradiation with light (photo-curing) and curing by condensation subsequent to hydroly- 
sis. 

In the above general formula (1), the monovalent hydrocarbon groups R 2 and R 3 include, for example, those 

having from 1 to 10 carbon atoms, preferably from 1 to 8 carbon atoms. Specific examples include alkyl groups 

such as methyl, ethyl, propyl, butyl and the like; alkenyl groups such as vinyl, allyl and the like; aryl groups 
35 such as phenyl, tolyt and the like; aralkyl groups such as benzyl, 2-phenyl and the like; and groups derived 

from these groups by substitution of part or all of their hydrogen atoms with a halogen atom or the like, such 

as chloromethyl, 3,3,3-trifluoropropyl and the like. 

The divalent organic group R 4 includes, for example, alkylene groups of from 1 to 3 carbon atoms, among 

which particularly preferred is the methylene group. 
40 In the present invention, the organopolysiloxane containing at least one (meth)acryloxyorganosilyl group 

in its molecule as above described may be in a resinous state or in an oily state, and includes, for example, 

organopolysiloxanes having the following general formula (3): 



R 8 3-a-b R 3 R 8 3-a-b 
X b — Si ( SiO ) n — Si— X b ( 3 ) 



(OR 9 ) a r3 (OR 9 ) a 



wherein X is a (meth)acryloxyorganosilyi group of the above general formula (1), R 8 is an unsubstituted or 
substituted monovalent hydrocarbon group, R 9 is an alkyl group, a is an integer from 0 to 2, and b is an integer 
from 1 to 3, provided the sum of a and b is not more than 3. 

In the above general formula (3), the monovalent hydrocarbon group R 8 includes, for example, those hav- 
55 ing from 1 to 1 0 carbon atoms, preferably from 1 to 8 carbon atoms. Specific examples of R 8 include the groups 
set forth above as exemplars of R 2 and R 3 , and the like groups. Examples of R 9 include lower alkyl groups of 
up to 4 carbon atoms, among which particularly preferred is methyl. 

Preferable, but not limitative, examples of the organopolysiloxane for use as the above-described com- 
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ponent (A) include the compounds of the following formulas, in which n is a positive integer, and Me, Et and 
Ph stand for the methyl, the ethyl and the phenyl group, respectively. 



Me 
I 

CH 2 = CHC00- CH 2 — S iO 

I 

Me 



OMe Me OMe Me 
II II 

Si04Si04-„ SiO- Si - CH 2 - 00CCH= CH 2 . 

II II 
OMe Me OMe Me 



10 



15 



Me 
I 

( CH 2 = CHC00-CH 2 -Si0) 2 

I 

Me 



OMe Me OMe Me 

I I I I 

SiO^-SiO-K Si - (0Si-CH 2 -00CCr! = CH 2 ) 2 . 
I I 
Me Me 



20 



25 



Me 
I 

( CH 2 =CHCOO-CH 2 -SiO), 

I 

Me 



Me 
I 

Si04Si04„ Si 
I 

Me 



Me 
I 

(0Si-CH 2 -00CCH=CH 2 ) 3 , 
I 

Me 



30 



Me Me 

I I 

CH 2 = CC00-CH 2 -Si0 

I 

Me 



OMe Me OMe 
I I I 
Si04SiO-K SiO 

I I I 
OMe Me OMe 



Me 



- Si — CH 2 — 
I 

Me 



Me 

I 

00CC = CH 2 



35 



40 



Me Me 
I I 
( CH 2 = CC00-CH 2 -Si0) 2 

I 

Me 



OMe Me 

I I 
SiO-f SiO-)- 
I 

Me 



OMe Me 

I I 

Si - (OSi 

I 

Me 



-CH 2 - 



Me 
I 

00CC = CH 2 ) 2 , 



45 

Me Me Me Me Me 

III II 

( CH 2 = CCOO-CH 2 -SiO)3-Si04SiO-K Si - (OSi - CH 2 - 00CC = CH 2 ) 3 . 

„ Me Me Me 



55 
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Me 
I 

CH 2 = CHC00- CH 2 - SiO 

I 

Me 



OMe Ph OMe Me 

II II 

Si(M-SiO-K SiO- Si - CH 2 - OOCCH= CH 2 . 

II II 

OMe Ph OMe Me 



10 



Me 
I 

( CH 2 = CHCOO- CH 2 - S iO) 3 



Me 



15 



Ph 
I 

SiO-f SiO->- 
I 

Ph 



Me 
I 

Si- (OSi - CH 2 - OOCCH=CH 2 ) 3 . 
I 

Me 



20 



Me 
I 

( CH 2 = CHCO0-CH 2 -Si0) 2 

I 

Me 



OMe Ph 
I I 

SiO-f SiO-3- 
I 

Ph 



OMe Me 

I I 

Si- (OSi-CH 2 -0OCCH=CH 2 ) 2 . 
Me 



25 



30 



Me 

I 

CH 2 = CC00-CH 2 



Me OMe Ph OMe 

III I 
SiO-SiO-fSiO-K SiO 

III I 
Me OMe Ph OMe 



Me 
I 

Si 
I 

Me 



— Si — CH 2 — 



Me 
I 

00CC=CH 2 , 



35 



Me Me 
I I 
( CH 2 = CC00-CH 2 -Si0) 2 

I 

Me 



OMe Ph 
I I 
Si04Si04- 
I 

Ph 



OMe Me 
I I 
Si - (OSi 

I 

Me 



- CH 2 - 



Me 
I 

OOCC=CH 2 ) 2 , 



40 



45 



Me 

I 

( CH 2 = CC00 



-CH 2 - 



Me 
I 

SiO) 3 
I 

Me 



Ph 
I 

SiO-f Si04 
I 

Ph 



Si- 



Me 

I 

(OSi 



-CH 2 - 



Me 
I 

00CC=CH 2 ) 3 , 



Me 



50 



Me 



55 



CH 2 = CHCO0-CH 2 -Si0 

I 

Me 



OMe Ph 

I I 
Si04SiO->- 

I I 
OMe Me 



OMe Me 
I I 

SiO-Si-CH 2 -OOCCH=CH 2 , 
I I 
OMe Me 
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Me 
I 

( CH 2 = CHCOO-CH 2 -SiO) 2 

I 

Me 



OMe Ph 
I I 
SiO-fSiO-)- 
I 

Me 



OMe Me 
I I 

Si- (OSi - CH 2 - OOCCH= CH 2 ) 2 , 
Me 



10 



( CH 2 = CHC00-CH 2 - 



Me 
I 

SiO) 3 
I 

Me 



Ph 
I 

Si04Si04- 
I 

Me 



Me 
I 

Si - (OSi - CH 2 - OOCCH= CH 2 ) 3 . 
Me 



15 



20 



OMe Ph 
I I 



OMe 
I 



Me 



Me Me 

1 I 
CH 2 = CCOO-CH 2 -SiO-SiO-(-SiO-K Si0-Si-CH 2 - 

Me 



I I 
OMe Me 



I 

OMe 



Si 
I 

Me 



Me 
I 

00CC=CH 2 



25 



Me 
I 

( CH 2 = CC00-CH 2 - 



30 



Me OMe Ph OMe Me 

''I I I 

SiO) 2 -SiO-f SiO-K Si- (OSi 

J 1 I 

Me Me Me 



-CH 2 - 



Me 
I 

0OCC=CH 2 ) 2 



35 



40 



Me 



I 

( CH 2 = CCOO-CH 2 -SiO) 3 - 



Me 



Ph 
1 

SiO-f SiO-)- 
I 

Me 



Si- 



Me 
I 

(OSi 
I 

Me 



- CH 2 - 



Me 
I 

00CC=CH 2 ) 3 . 



45 



Me 

CH 2 = CHC00-CH 2 -Si0 

I 

Me 



OEt Me 

I I 

SiO-f SiO-)- 

I I 
OEt Me 



n 



OEt 
I 

SiO 



OEt 



Me 

I 

Si 
I 

Me 



-CH 2 -OOCCH=CH 2 . 



50 



55 



( CH 2 = CHC0O-CH 2 - 



Me 
I 

SiO) 2 
I 

Me 



OEt Me 

I I 

SiO-fSiO-)- 
I 

Me 



OEt Me 

I I 

Si- (OSi 

I 

Me 



CH 2 -00CCH=CH 2 ) 
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15 



40 



50 
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Me Me OEt Me OEt Me Me 

I I I I I I I 

CH 2 = CC0O- CH 2 -SiO-Si(KSiO>n S iO- Si - CH 2 ~ 0OCC= CH 2 

III II 
Me OEt Me OEt Me 



and 



Me Me OEt Me OEt Me Me 

I I I I I I I 

( CH 2 = CCOO-CH 2 -SiO) 2 -SiO-f SiO^-» Si - (OSi - CH 2 - OOCC= CH 2 ) 2 

I I I 

Me Me Me 



Among these organopolysiloxanes, particularly preferred in the present invention are those having an al- 
20 koxyl group. 

Besides, these organopolysiloxanes can be obtained, for example, by bringing a diorganopolysiloxane ter- 
minated with an alkoxysilyl group and a (meth)acryioxyorganosilanol into reaction in the presence of a catalyst 
such as dioctyltin or the like. 

25 (B) Organosilicon compound 

In the present invention, the organosilicon compound of component (B) is one in which a groupof the above 
general formula (2) is bonded to a silicon atom. The compounds in which such group is attached to a silicon 
atom are called a-silylester compounds, and are peculiar compounds in that the Si-C bond can be cleaved 

30 under relatively mild conditions to react with alcohol. By utilizing this property of the a-silylester compound, 
the present invention offers the advantage, for example, of removing the cause of poor preservability of deal- 
coholation type condensation-curable RTV compositions (the presence of alcohol left in the system). 

In the general formula (2), R 5 and R 6 are each preferably a hydrogen atom or a lower alkyl group of up to 
2 carbon atoms, and R 7 is preferably an alkyi group of from 1 to 8 carbon atoms or a phenyl group. 

35 Suitable examples of the organosilicon compound as above include the silane compounds of the following 

general formula (4): 



R 10 

11 1 

R i;i -Si-Y (4) 
I 

il2 



R 

45 wherein Y is a group of the above general formula (2). R 10 to R 12 may be identical or different from each other 
and are each a group selected from the group consisting of alkoxyl, alkyl, vinyl and phenyl groups and hydrogen 
atoms. Specific examples include the silane compounds of the following formulas, in which Me, Et, Bu and 
Ph stand for the methyl, the ethyl, the butyl and the phenyl group, respectively. 



Me Me 
I | 
(MeO) 3 -Si-CH-C00Me , (MeO) 3 - Si - CH- COOEt 



Me Me 
I | 
(MeO) 3 -Si-CH-COO-nBu . (MeO) 3 - Si - CH - COO-CH, 7 
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M , e Me 

<Me0)3-Si-CH-C00-C ls Hs, . (MeO), -Si -CH- COO-Ph 

M ( e Me 

(EtO)a-Si-CH-COOMe . (EtO) 3 - Si - CH- COOBt 



M , e Me 



(Et0) 3 -Si-CH-C00-nBu , (EtO) 3 - Si - CH - COO-C.H, 7 



M , e Me 

<EtO) J -Si-CH-COO-C 15 Ha 1 . (EtO) a — Si — CH— COO-Ph 



Me Me 

(MeO)a-Si-C-COOMe , (Me0) 3 - Si - C- COOEt 

I I 
Me Me 



Me Me 
(MeO) 3 -Si-C-C00-nBu . (MeO) 3 - Si - C- COO-C.H, 7 

Me Me 



Me Me 
I I 

(MeO) 3 -Si-C-COO-C 15 H 31 . (MeO) 3 - Si - C- COO-Ph . 

I I 
Me Me 



Me Me 
I I 
(MeO) 2 -Si-CH-COOMe . (MeO) 2 — S i — CH— COOEt . 

I I 
Me Me 



Me Me 
I I 
(MeO) 2 -Si-CH-COO-nBu , (MeO) 2 — Si — CH — C00-C 8 Hi 7 , 

I I 
Me Me 
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Me 
I 

( MeO) 2 - S i - CH - COO-C 1 5H3 1 

I 

Me 



Me 
I 

(Me0) 2 -Si-CH-C00-Ph , 



Me 



Me 
I 

MeO-Si-CH-COOMe 

I I 
Me Me 



Me 
I 

MeO-Si-CH-COOEt 

I I 
Me Me 



Me 
I 

MeO-Si-CH-COO-nBu 
I 

Me 



Me 

I 

MeO-Si-CH-COO-CH.7 

I I 
Me Me 



Me 
I 

MeO-Si-CH-COO-C, s H ai , 



I 

Me 



I 

Me 



Me 
I 

MeO-Si-CH-COO-Ph 
I I 
Me Me 



Me Me 

I I 

CH 2 = CH-Si-CH 2 -C00Et . H— Si - CH 2 - COOEt 

I I 
Me Me 



Me Me 
I I 

(MeO)3CH 2 CH 2 -Si-CHs-COOEt . Me — Si - CH 2 — COOEt 

I I 

Me Me 



Me Me 

I I 

CH 2 = CH-Si-CH 2 -C00Me . H — Si — CH 2 - COOMe . 

I I 
Me Me 
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Me Me 
I I 

(MeO) 3CH2CH2 -S1-CH2- COOMe . Me - Si - CH2 - COOMe 

I I 
Me Me 



10 



15 



Me 



CH 2 = CH-Si-CH 2 -C0OPh 
I 

e 



Me 
I 

H-Si-CH 2 -CO0Ph 
I 

Me 



20 



Me 



(MeO) 3CH2CH2 - Si - CH 2 ~ COOPh 

I 

Me 



and 



Me 
I 

Me-Si-CH 2 -C00Ph 
I 

Me 



25 Among these silane compounds, particularly preferred as the component (B) in the present invention are 

those having an alkoxyl group. 

The organosilicon compound of the component (B) as above described is used in an amount of from 0.1 
to 10 parts by weight, preferably from 0.5 to 5 parts by weight, per 100 parts by weight of the component (A). 
If the amount of component (B) is less than 0.1 part by weight, the curing properties of the composition after 

30 photo- curing are impaired, so that cured products with good rubber properties cannot be obtained. If the 
amount exceeds 10 parts by weight, on the other hand, the photo-curing property of the composition may be- 
come unsatisfactory or the rubber physical properties of cured products may be impaired. 



(C) Photoinitiator 

35 

The photoinitiator of component (C) is for promoting the photo- polymerization of acryloxy groups in the 
organopolysiloxane of component (A). As the photoinitiator, those known in the art can be used, for example, 
acetophenone, propiophenone, benzophenone, xanthol, f luorenone, benzaldehyde, anthraquinone, tripheny- 
lamine, 4-methyiacetophenone, 3-pentytecetophenone, 4-methoxyacetophenone, 3-bromoacetophenone, 4- 

40 allyiacetophenone, p-diacetyl benzene, 3-methoxy benzophenone, 4-methyibenzophenone, 4-chlorobenzo- 
phenone, 4,4-dimethoxy benzophenone, 4-chloro-4-benzy1benzophenone, 3-chloroxanthone, 3,9-dichlorox- 
anthone, 3-chloro-8-nonylxanthone, benzoin, benzoin methyl ether, benzoin butyl ether, bis(4-dimethy1amino- 
phenyl) ketone, benzil dimethyl ketal, 2-chiorothioxanthone, diethylacetophenone, 1-hydroxycyclohexyl phe- 
nyl ketone, 2-methyl-[4-(methylthio)phenyt]-2-morpholino-1 -propane, 2,2-dimethoxy-2-phenytacetophenone, 

45 diethoxyacetophenone, and the like. 

The photoinitiator is used in an amount of from 0.01 to 10 parts by weight, preferably from 0.1 to 5 parts 
by weight, per 100 parts by weight of the component (A). If the amount of the photoinitiator added is less than 
0.01 part by weight, the addition produces no effect, whereas if the amount exceeds 10 parts by weight, the 
cured silicone rubber product has poor physical properties, particularly, low strength. 

50 

(D) Curing catalyst 



The component (D) is used for promoting the curing effected under the action of the organosilicon com- 
pound of component (B). Curing catalysts similar to those used in silicone resin compositions which are curable 
55 in the presence of moisture, for example, can be used as component (D). Specifically, tin catalysts, titanium 
catalysts and the like can be used. The tin catalysts include, for example, tin naphthenate, tin capryiate, di- 
butyltin diacetate, dibutyltin dioctoate, dibutyltin dilaurate, dibutyltin dioleate, diphenyltin diacetate, dibutyltin 
oxide, dibutyltin dimethoxide, dibutylbis(triethoxysiloxy)tin, dibutyltin benzyl maleate, and the like. The titani- 

10 
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urn catalysts include, for example, titanic acid esters and titanium chelate compounds, such as tetraisopro- 
poxytitanium, tetra-n-butoxytitanium, tetrabis(2-ethylhexoxy)titanium, dipropoxybis(acetylacetonato)titanium, 
titanium isopropoxyoctylene glycol, and the like. 

The curing catalyst may be used in a so-called catalytic amount, which is, for example, from 0.01 to 10 
5 parts by weight, preferably from 0.1 to 5 parts by weight, per 100 parts by weight of the component (A). 

Other compounding ingredients 

In the curable composition of the present invention, besides the components (A) to (D) as above-described, 
10 various additives which are known per se can be incorporated in such ranges as not to impair the curing prop- 
erties of the composition. For example, in order to enhance mechanical properties of elastic silicone rubber 
products obtained on curing the composition, fumed-silica fillers which do not hinder photo-curing can be add- 
ed, as required. Further, thixotropy-imparting agents, heat resistance improving agents, coloring agents and 
the like can also be added to the composition, in order to controlling the physical properties of the composition. 
15 The curable composition of the present invention can be obtained by mixing uniformly the above-described 

components, together with the optional compounding ingredients, as required. When irradiated with UV rays, 
the composition is readily cured in a short time of from 1 to 20 seconds to be a silicone rubber. The cured 
composition, or silicone rubber, is further cured in the presence of moisture in the atmosphere, whereby rubber 
properties are enhanced. 

20 The compositions according to the present invention as described above are both photo-curable and room- 

temperature- curable, and can give rubber like elastic cured products excellent in rubber properties such as 
tensile strength, etc. Furthermore, the compositions have excellent storage stability. Thus, the compositions 
of the present invention are of great use for such applications as sealing material, coating material, potting 
material, and so forth. 



25 
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EXAMPLES 

In the following examples, "part(s) p means "part(s) by weight" and viscosity is given in values measured 
at 25°C. 

Synthesis Example 1 



A 1-liter round bottom flask equipped with a thermometer, cooling pipe, dropping funnel and stirrer was 
charged with 500 g of a trimethoxysilyi- terminated dimethyl polysiloxane (OMe groups: 0.009 mol/100 g) hav- 
35 ing the following formula: 

Me 
I 

(MeO) 3 SiO-(SiO) n -Si(OMe) 3 

| 

Me 

(wherein n is a positive integer) 

45 with a viscosity of 1 ,300 cSt and 7.2 g of acryioxymethyisilanol, followed by mixing. To the mixture was added 
0.50 g (1 ,000 ppm based on the dimethylpolysiloxane) of dioctyltin, and reaction was carried out with stirring 
at room temperature for 24 hours. After the reaction was over, methanol as by-product was removed by strip- 
ping under the conditions of 40°C and 20 mmHg, leaving a colorless transparent liquid having a viscosity of 
1,500 cSt The liquid product thus obtained was identified by IR spectrum as a polymer having the structure 

so of the following formula: 

Me OMe Me OMe Me 

ill II 

ss CH 2 =CHCOO-CH 2 -SiO-SiO-( SiO ) n -SiO-Si-CH 2 -OOCCH=CH 2 

Me OMe Me OMe Me 
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(wherein n is a positive integer). 

The polymer is hereinafter referred to as Polysiioxane (1). 
Synthesis Example 2 

In the same manner as in Synthesis Example 1, 500 g of the same trimethoxysilyMerminated dimethyl- 
polysiloxane as used in Synthesis Example 1, 14.4 g of acryloxymethylsilanol and 0.50 g of dioctyltin were 
mixed and brought to reaction under stirring at room temperature for 48 hours. After the reaction was over, 
by-produced methanol was removed by stripping under the conditions of 40°C and 20 mmHg, whereby a col- 
10 orless transparent liquid with a viscosity of 1,200 cSt was obtained. The liquid product was identified by IR 
spectrum as a polymer having the structure of the formula given below. The polymer is hereinafter referred 
to as Polysiioxane (2). 

Me OMe Me OMe Me 

1 I I I I I 

( CH 2 ^HCOO^H 2 -SiO ) 

Me Me Me 

20 

Example 1 

Polysiioxane (1) in an amount of 100 parts and Polysiioxane (2) in an amount of 100 parts were each ad- 
mixed uniformly with 2 parts of diethoxyacetophenone (photoinitiator), 3 parts of ethyl 2-trimethoxysilylpro- 
25 pionate (hereinafter referred to simply as alkoxysilane) and 0.5 part of dtbutyttin dioctoate, to prepare a silox- 
ane composition (a) and a siloxane composition (b), respectively. 

Also, 100 parts of Polysiioxane (1) was admixed uniformly with 2 parts of the photoinitiator, 3 parts of the 
alkoxysilane, 0.5 part of dibutyltin dioctoate and 10 parts of a fumed silica, as reinforcing filler, whose surfaces 
had been treated with hexamethyldisilazane and which had a specific surface area of 130 m 2 /g (hereinafter 
30 referred to simply as silica), to prepare a siloxane composition (c). 

These siloxane compositions were irradiated with UV rays three times by using a ultraviolet ray irradiation 
apparatus ASE-20 (trade name; a product by Nippon Denchi K.K.) at a moving speed of 1 m/min, to be thereby 
cured (UV curing). After the lapse of 30 minutes from the curing, rubber physical properties of the cured prod- 
ucts were measured according to JIS K 6301 (Hardness measurement was carried out on a Type Aspring hard- 
35 ness tester according to JIS K 6301.). 

Besides, cured products obtained by subjecting the siloxane compositions to the UV curing and then to 
a curing carried out under the conditions of 20 ± 3°C and 55 ± 5% RH for 7 days (RTV curing) were also meas- 
ured for rubber physical properties in the same manner as above. 

Furthermore, cured products obtained by subjecting the siloxane compositions to only the RTV curing, 
40 without UV curing, were also measured for rubber physical properties in the same manner as above. 

Moreover, the cured products obtained as above were measured for rubber properties after stored at 70°C 
for 7 days. 

The results of the above measurements are set forth in Table 1. 

45 
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Comparative Example 1 



Siloxane compositions (d) and (e) were prepared by using Polysitoxane (1) according to the formulations 
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given in Table 2 below. 

In the same manner as in Example 1, these compositions were cured under various curing conditions and 
the resulting cured products were measured for physical properties. The results are given in Table 2. 
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50 Example 2 

Siloxane compositions (f), (g) and (h) were prepared in the same manner as in Example 1 except that 2- 
ethylhexyl 2-trimethoxysilyl propionate in place of ethyl 2-trimethoxysily I propionate. With respect to these com- 
positions, formation of cured products and measurements of rubber physical properties were carried out in 
55 the same manner as in Example 1. The results are given in Table 3. 
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Claims 



1. A curable organopolysiloxane composition comprising: 

(A) 1 00 parts by weight of an organopolysiloxane which has at least one group of the following general 
formula (1): 



R 1 



1 4 I 

CH 2 =C-COO-R 4 -SiO- ( 1 ) 

R3 



wherein Ri is a hydrogen atom or a methyl group, R* and R3 may be identical or different from 
each other and are each an unsubstituted or substituted monovalent hydrocarbon group, and R 4 is a 
divalent organic group, 
per molecule, 

(B) from 0.1 to 10 parts by weight of an organosilicon compound in which a group of the following gen- 
eral formula (2): 



R5 

I 7 

— C-COOR ' ( 2 ) 

R6 



wherein R 5 to 97 may be identical or different from each other and are each a hydrogen atom 
or an unsubstituted or substituted monovalent hydrocarbon group, 
is bonded directly to a silicon atom, 

(C) from 0.01 to 10 parts by weight of a photoinitiator, and 

(D) from 0.01 to 10 parts by weight of a curing catalyst 

The composition of Claim 1, wherein in the above general formula (1), R2 and R 3 are each a monovalent 
hydrocarbon group having from 1 to 10 carbon atoms, and R 4 is an alkylene group having from 1 to 3 car- 
bon atoms. 

The composition of Claim 1 , wherein the component (A) comprises an organopolysiloxane of the following 
general formula (3): 



"Va-b * 3 R 8 3- a -b 
"Si L (SiO) n — Si— X b 

(OR 9 ) a R3 (0 R9) a 



(3) 



wherein X is a group of the above general formula (1 ), R8 is an unsubstituted or substituted mono- 
valent hydrocarbon group, R*> is an alkyl group, a is an integer from 0 to 2, and b is an integer from 1 to 
3, provided the sum of a and b is not more than 3. 

4. The composition of Claim 3, wherein in the above general formula (3), R8 is a monovalent hydrocarbon 
group having from 1 to 10 carbon atoms, and R 9 is a lower alkyl group having up to 4 carbon atoms. 

5. The composition of Claim 4, wherein R 4 in the above general formula (1) is a methylene group. 

6. The composition of Claim 1, wherein in the above general formula (2), R* and Re are each a hydrogen 
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atom or an alkyl group having up to 2 carbon atoms, and R 7 is an alkyl group having from 1 to 8 carbon 
atoms or a phenyl group. 

7. The composition of Claim 1, wherein the component (B) comprises a silane compound of the following 
5 general formula (4): 

R 10 

11 1 

R 11 -Si-Y (4) 
I 

R 12 



10 



wherein Y is a group of the above general formula (2), R 10 to R 12 may be identical or different from 
15 each other and are each a group selected from the group consisting of alkoxyl, alkyl, vinyl and phenyl 

groups and hydrogen atoms. 

8. The composition of Claim 7, wherein said silane compound has an alkoxyt group. 

9. A cured product obtained by curing the composition as claimed in Claim 1 . 
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